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Abstract 
We have proposed a method for detection of glomerulosclerosis in diabetic nephropathy using Contour-Based Segmentation. 
Pathological images of the glomerulosclerosis were acquired from various patients. It is a challenging task as 100% detection of 
Nephropathy disease with regular pathological procedure is not possible. We propose a solution to the problem of segmentation 
of the glomerulosclerosis images for the analysis of abnormalities. The proposed method is the modification of the original Chan-
Vese algorithm, with the varied values of parameters. The proposed method achieved better segmentation and the results are 
encouraging. 
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1. Introduction 
Segmentation plays a vital role in medical image processing. Image Segmentation is the partition or separation of 
the image into dissimilar regions of related attributes. Medical Image processing is one of the most active research 
topics from the past few decades. Accuracy of Medical image segmentation remains a challenging task even though  
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a lot of work has been done on this topic. As there is no universal solution for this problem. Here we have proposed 
method which is the modification of the original Chan-Vese algorithm [1], with different values of the smoothness 
[2] terms are varied for better output. The energy minimization of the region-boundaries has been involved in this 
work [6]. 
The proposed method is applied to provide a solution for the medical background diabetic nephropathy, which is 
considered to be the leading cause of end-stages renal disease accounting for approximately 45% of new cases in US 
undergoing long-term dialysis. Diabetic nephropathy includes gradually increasing proteinuria (excretion of excess 
proteins in the urine) accompanied by blood pressure, with a progressive turn down in GFR [10]. There is also a 
significantly increased risk of cardiovascular disease. Glomerular injury in diabetes mellitusis associated with 
proteinuriais is a reason of further damage, as it leads to fibrosis and inflammation in the renal tubules, thrashing 
functionality of nephrons. Diabetic nephropathy causes specific alterations to the composition of the glomerulus 
known as glomerulosclerosis. This is characterized by a diffuse increase in the messiagle matrix and thickening of 
capillary walls. Thickening of the glomerular basement membrane (GBM) is the most consistent finding in diabetic 
nephropathy and is often seen in both diffuse and nodular glomerulosclerosis. The glomerular crypt membrane 
becomes far leakier. Traditionally, these changes had been accredited to possessions on mesangial cells and 
endothelial cells, the cells that sustain the capillary loops. Nevertheless, more modern investigation advises that the 
podocytes may be major significant factor in causing diabetic glomerulosclerosis. The most important consequence 
of glomerulosclerosis is that it causes a leaky filtration membrane consequently there is unusually increased filtration 
of protein. Important factors are the loss of podocytes and the disruption of their cytoskeleton, which consequences 
in a change in podocyte shape known as podocyte effacement. Proteinuria thus results in damage to the renal tubules 
with further loss of nephrons. 
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2. Proposed Method 
We have proposed segmentation method for detecting the changes in the glomerulus caused in patients suffering 
from Diabetic disease [10]. We propose to use Chan-Vese model for active contours, which is a flexible and 
powerful method and able to segment various categories of images, as well as some that would be somewhat 
complicated to segment using  of traditional segmentation such as  gradient based and thresholding methods ]. With 
a variation in the parameters values of Chan-Vese model better output are obtained [2 and 3 ]. 
2.1 Data Collection and Preprocessing 
The set of two database of 50 glomerulus images from a type 1 diabetic (T1DM) patient with diffuse and nodular 
mesangial expansion and afferent arteriolar are collected from relevant pathological data source [11]. As the image 
database related to medical field there is no need of pre-processing of images to maintain the originality. 
2.2 Feature Extraction and Classification 
In this study we proposed a methodology of active contours based on Chan-Vese algorithm [14] for image 
segmentation, to look for changes in the glomerulus. The "active contours" begin by an initialized contour and 
actively deform themselves to the desired border at the same time reducing the defined energy in each iteration until 
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it converge [15]. Convergence is achieved when reaching a balance between the External powers that attracts the 
contour to its place and the "Internal" powers which keeps it smooth, usually by maintaining some function of its 
curvature Chan-Vese algorithm was implemented in this project. The performance of this algorithm iv very good for 
also tough images to segment using traditional methods like thresholding and gradient-based. This can be described 
by the reality that CV algorithm depends on global properties such as region areas and intensities, instead of account 
local properties, such as gradients. One of the main advantages of this approach is better robustness for noise. The 
algorithm is occasionally a bit slow, particularly when dealing with large images. It can create a problem for real 
time applications, like video sequences. Hence an efficient implementation is very important. There were some 
papers which suggest refinements to this algorithm, especially for the time-consuming computation of the PDE 
solution. These methods use values that were previously calculated, to decrease the computing time of subsequently 
values. CV algorithm is a very powerful algorithm, as we can in the results below. This algorithm marks some 
"modern" approach for image segmentation, which relies on calculus and partial differential equations . 
Let ȳ   bounded open set of Ɽ2, with ∂Ω  as its boundary. Let μ0: Ω’ืⱤ be a given image, and, C(s): [0,1]ืⱤ²     
parameterized curve. Lets us denote the region inside  C as ω and outside C as Ω'\ω . Let, c1 denotes the average 
intensity of pixels inside C, and c2 indicates the average intensity of pixels outside C . 
 Minimizing the energy function is objective of the Chan-Vese algorithm                               , defined by: 
 
                                              (1) 
 
Both inside and outside C,  μ ≥ 0, v ≥ 0, λ1, λ2 ≥ 0 are the parameters which are defined by the user. As 
recommended by Chan and Vese algorithm, the desired adjustments are v=0 ,λ1=λ2=1.It is also observed that the  
factor Length(C) could be restated more in general as (Length (C))p for p ≥ 1, but generally p=1 as we are looking 
for c1,c2 and C, that will be the result to the problem of minimization :  
 
    (2) 
2.3 Construction of Level Set 
As a replacement for probing for the result in terms of C, we can resolve the task during the construction of level 
set form. In this method, C : is signified by the 0 level set of some Lipchitz function: ΩืⱤ , such that:     ^ `, : , 0C x y x yZ I w  :  ò  
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Fig. 1. The Signed distance function 
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C, Ф (x, y) is very cleared as function of signed distance from C outside which is negative. The goal is to progress    
Ф (x, y), when the progressed contour C in each time t is the 0 level set of   Ф (x, y, t). This can be restated as a 
functional F (c1, c2, C) in terms of Ф (x, y) only to obtain:  
 
 
The function of Heaviside H (z) = 1, for z ≥ 0, and H (z) = 0, for z <0. 
                           Area (inside(C)) =                               Ф (x, y) is positive inside the closed curve C.  






This is the energy function in terms of Ф (x, y) inside the curve C, similarly for the energy function outside the 













The above leads us to the energy functional F in terms of (c1, c2), where c1 = c1 (I ), c2 = c2 (I ), and δ0(x) is the 
Dirac delta function.  
 
    
 
                                                                                                                                                                                      (4) 
 
Observing the terms in Equation 4, we can say that the progression of the curve is influenced. The curvature 
standardizes the curve and sorts it smooth during progression. The term  region                                           affects the 
motion of the curve .The term  ࢛                                        is the penalty on the total length of the curve C.For 
example if the boundaries of the image are quite smooth, we will give μ a huge value, to avoid C from being a 
complex. 
2.4 Algorithm 
Input: Glomerular image 
Output: Segmented Image 
Method: Feature Extraction 
x For each input image numIterationsInner = 1.. 5 for c1andc2 same valuesdo while  
x Given an image I, an initial level set function φ0, and parameters μ,ν,p,λ1,λ2,dt,h 
x Set φ = φ0 
x for k = 1:numIterationsOuter 
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x Compute c1 and c2 for the current φ for l = 1 to numIterationsInner 
x Update φ using the Chan-Vese iteration 
x Reinitialize φ to the sign distance function to its zero contour 
x Repeat these steps for all Images  
3. Results and Discussion 
Counter based method was effectively applied, on the set of two dataset of 50 images. A sample of two segmented 
images is mentioned in Fig 2. The experimental results as mentioned in Table 1 were obtained for the images.  
 
 
Fig. 2. Counter based segmentation of glomerular images. 
 
Table 1. Experimental classification results 
 Set(1) Set(2) Average 
Number of images 50 50  50 
Successfully segmented 44 42  43 
Unsuccessful 06 08  07 




Improved CV Method of segmenting glomerulus image is used in this paper. The accurate segmentation to detect 
abnormal changes in glomerulus was effectively done. The experimental result was found to be encouraging. The 
proposed scheme is robust and effective. This would be of befit to the patients for early and effective diagnosis. The 
rate of recognition can be further improved by increasing the size of the database and by considering better 
classifiers.  
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